a     .                                        256         ON THE  CIRCULATION  OF  AIR  OBSERVED  IN  KUNDT'S  TUBES,       [108
1                                          From (93) we see that u changes sign as we pass from the boundary y = 0
I                                     to the plane of symmetry y=yi, the critical value of y being 2/1 (1— V&X
I                                     or -423 ylt
The principal motion being u = — it0 cos JCSG cos nt, the loops correspond to
I    ;                                fo» = 0, IT, 27T,..., and the nodes correspond to \TT, |TT,... .    Thus v is positive
4    \                                at the nodes and negative at the loops, vanishing of course in either case
i    ;                                both at the wall y = 0, and at the plane of symmetry y — y^
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To obtain the mean velocities of the particles parallel to x, we must make ;                                an addition to u, as in the former problems.
In the present case the mean value of
:                                                         du „ . du          u,? sin
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so that
u' - __ Jl_^------J g-py (4 sin fry _|_ 3 gr-w) + f — •$ —   „     V. .. .(95)
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When fty is small,
...................(96)
Inside the frictional layer the motion is in the same direction as just beyond it.
We have seen that the width of the direct current along the wall is •423 2/1} and that of the return current (measured up to the plane of symmetry) is '577 yi, so that the direct current is distinctly narrower than the return current. This will be still more the case in a tube of circular section. The point under consideration depends only upon a complementary function analogous to (86), and is so simple that it may be worth while to investigate it.
The equation for ty is
r dr
= 0,  ........................(97)
but if we suppose that the radius of the tube is small in comparison with X, &2 may be omitted.    The general solution is
= {£ + Br* + 5V2 log r + Or4} sin 2fa», ............... (98)